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F-box 蛋白是 SCF 复合体的重要成员，在细胞周期调控、转录调节、细胞凋
亡、信号转导等生命活动中发挥着重要的作用。一般情况下，F-box 蛋白的 N 端
含有 F-box 结构域，长度约为 50 个氨基酸，能够与是 Skp1 结合，F-box 蛋白的
C 端序列能够与底物特异性的结合。F-box 蛋白与 Skp1，Cullin 和 Rbx1 构成 SCF
复合体，作为 E3 连接酶介导特异性底物与泛素的结合。 
在果蝇体内，CG4221 基因编码的蛋白含有 F-box 结构域，它的功能未知，
我们暂时命名它为 Fblp (F-box like protein)。在本文中，以黑腹果蝇（Drosophila 
melanogaster）为实验材料，研究 Fblp 的生物学功能及转录调控。 
首先通过一系列的果蝇杂交实验，得到 Fblp 的过表达果蝇株，以及 CG4221
基因部分缺失的果蝇突变株。研究发现，过表达 Fblp，能够使果蝇的翅膀变小，
眼睛变小，推测 Fblp 的功能可能与细胞周期的调控相关。突变体果蝇与 y w 果
蝇相比，每对果蝇的产卵量没有显著差异，但是胚胎的结蛹率及羽化成虫的能力
明显降低，推测由于 CG4221 的缺失表达导致果蝇胚胎不能正常发育，造成果蝇
死亡及发育迟缓。突变体果蝇 CG4221ex95 中 Fblp 蛋白含量略有降低，且突变体
果蝇有表型变化。在 NCBI 网站 BLAST Fblp，发现 CG9003、ppa 与 Fblp 有较高
的同源性，它们也是果蝇体内的 F-box 蛋白，且与 Fblp 在果蝇体内的表达谱，
在时间上具有一致性，因此猜想它们与 Fblp 在功能上有重叠，建立
CG4221&CG9003 和 CG4221&CG9952 的两个双突变体，观察在缺失 CG9003 或
ppa 时,突变体表型变化。同时研究 CG4221 基因的转录调控，通过 5‟RACE 测序
得到 CG4221 基因的 5‟端非编码区，转录因子 Twist 能够通过结合 E-box 调控基
因转录，构建质粒 pGL3-2473F、pGL3-2273F，luciferase assay 结果显示，Twist







































F-box proteins,which are components of SCF ubiquitin-ligase complexes, play 
essential roles in various physiological and pathological processes, such as cell cycle 
regulation, transcription control, apoptosis and signal transduction. They have two 
functional domains: an NH2-terminal F-box motif that binds Skp1, and a C-terminal 
leucine-rich repeat (LRR), WD motif or another signature that recognizes 
substrates.As an E3 ligase,SCF complex(Skp1-Cul1-F box protein-Rbx1) dictates the 
substrate specificity to the ubiquitin ligase. 
In Drosophila melanogaster, CG4221 gene encodes a protein,which contains a 
F-box domain.Therefore,we name it as F-box like protein (Fblp).In this study,we used 
Drosophila melanogaster as experimental material to research biological functions 
and transcriptional regulation of Fblp. 
Through a series of hybridization,we obtained Drosophila melanogaster 
overexpressing Fblp and the CG4221 mutant,respectively. The wings and eyes 
became smaller in Drosophila melanogaster overexpressing Fblp.We guess that Fblp 
may be associated with cell cycle regulation.Compared with y w ,the CG4221 mutant 
embryos has low pupal rate and adult eclosion rate.Lost of CG4221 led to the growth 
retardation of Drosophila melanogaster.For its unovious phenotypic variation,we 
blasted sequence of Fblp.And we find that CG9003 and ppa ,both of which are F-box 
proteins, showed high homology with Fblp.We guess these three proeins have 
overlapping functions.By Constructing two strains of double-mutant 
fruitflies ,CG4221 & CG9003 and CG4221 & CG9952,we can study the correlations 
among CG9003,ppa and Fblp by observing phenotype of CG4221 mutant with 
CG9003 or CG9952 RNAi.To research transcriptional regulation of CG4221 
gene,we,firstly,get 5’ untranslated regions sequence by 5’RACE.Twist, a transcription 
factor, can bind to E-box domain in the promotor region. Our study showed that 
Twist may bind to E-box domian at -1949bp，-1888bp before CG4221.  
















development. Upon studying its biological functions and molecular mechanisms ,we 
have made substantial understanding of its roles in fruitflies‟ development and 
ubiquitin-proteasome system. Furthermore, a human gene FBXL7, the homolog of 
CG4221, is a oncogene, in light of this, Fblp may become an interested target for 
cancer therapy based on tansgenteic fruitfly. 
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